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Paul Doty, beside the photo of himself as founder of the Belfer Center for Science and 
International Affairs (Credit: Belfer Center).Paul Doty was a great man. He made 
a mighty and beneficent impact in 
two quite disparate spheres of human 
endeavour. He prevailed in all that he 
set his mind to by dint of intellectual 
dominance, clarity of vision, and 
sheer force of personality. In science 
it was Doty more than anyone who 
brought physical rigour to the study 
of biological macromolecules when 
the spotlight shifted from metabolic 
biochemistry to the bright new 
discipline of molecular biology. The 
appearance in 1953 of the startling, if 
still conjectural, DNA structure, and 
the promise of protein structures to 
come gave a heightened purpose 
to questions of their size, form and 
behaviour in their natural aqueous 
milieu; this was the field that Doty 
bestrode like a Colossus for close on 
two decades.
The young Paul Doty was clearly 
something of a prodigy. Growing up, an 
only child, during the depression in the 
small town of Chicora in Pennsylvania, 
he discovered chemistry for himself, 
and set up his first lab in a garden 
shed when he was nine years old. 
Eagerly anticipating the first lessons 
at the local high school in what he had 
already decided was to be his métier, 
he was disappointed to discover that 
the teacher doubled as basketball 
coach, and that his “acquaintance with 
chemistry was extremely modest”. And 
so, after being repeatedly corrected, 
the teacher turned the class over to 
the pupil. It was the shape of things to 
come.
From high-school Doty entered 
Pennsylvania State University, paying 
his way by odd jobs in the evenings. 
The university had a strong chemistry 
department, and by the time he 
graduated in 1941 Doty’s promise 
had been recognized: he had found 
a patron, who gave him a research 
project, out of which came his first 
publication. Doty was evidently 
popular and articulate, and already 
a natural leader, for he was elected 
President of the Students’ Council. Offered an attractive choice of PhD 
berths, he opted for Columbia, and 
the theoretician Joseph E. Mayer 
as supervisor. The war intervened 
and Doty was deflected for a period 
into work on heavy water on the 
periphery of the Manhattan Project. It 
did not impede his daytime research, 
which progressed rapidly: he and 
a fellow student, Bruno Zimm, built 
the country’s first light-scattering 
instrument. This was not long after 
Debye had formulated the principle 
of the method, and their refinements 
of theory and instrumentation turned 
the technique into a staple of polymer 
science. Doty and Zimm in fact carried 
out and published the first study of a 
biological entity by light-scattering — 
tobacco mosaic virus.
While still writing his thesis Doty 
received his first offer of a faculty 
appointment — at the Polytechnic 
Institute of Brooklyn, where the great 
panjandrum of polymer science, 
Hermann Mark, held court in company 
with several other luminaries. Doty 
lodged there for two formative years, 
but then he was awarded a Rockefeller 
Fellowship, allowing him to spend the 
first of what were to be two separate 
years in Cambridge. The Department 
of Colloid Science had little to offer 
him, and he had to endure the bitter 
winter of 1946 and the privations of 
postwar Britain; he recalled reading in the local paper the happy tidings 
that the meat content of the English 
sausage was to be increased from 
10 to 15%. He did, though, acquire 
lasting and useful friends, one of them 
the infrared spectroscopist, G.B.B.M. 
(later Sir Gordon) Sutherland, after 
whom Doty would later name his son. 
His second visit to Cambridge was 
more propitious, for he consorted with 
Max Perutz, Francis Crick and Jim 
Watson at the Cavendish Laboratory. 
Doty had committed himself before 
leaving New York to a position at Notre 
Dame University in Indiana, but he was 
scarcely settled before receiving the 
irresistible call to Harvard. There he 
remained for the rest of his long life. 
At Harvard in the 1950s Doty built up 
a first-rate group of young researchers. 
He accumulated a formidable armoury 
of precision techniques for the study of 
sizes and shapes of macromolecules 
in solution. His aim, audacious as it 
appeared at the time, was to apply 
these quantitative methods of polymer 
chemistry to the vastly more complex 
natural biological macromolecules. 
He also resolved to examine 
simultaneously the behaviour of simple 
model compounds (homopolymers) 
with the backbone structures of 
proteins and nucleic acids. The 
first such studies — on synthetic 
polyamino acids — revealed that 
under appropriate solvent conditions, 
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randomly coiled, like other common 
polymers — polyethylene and so 
on — but were quite stiff rods. This 
proved that Pauling’s α-helix, which 
had been detected in the solid state, 
could exist in solution. In other solvent 
conditions the β-structure came to 
light. These forms were characterized 
by Doty’s laboratory in terms of their 
infrared spectra and their optical 
activity, and it became possible by 
those means to discern their presence 
in globular proteins. Moreover, with 
changes in solvent or pH, the α-helices 
would undergo a sharp transition to the 
disordered state, and Zimm and Doty 
developed a statistical mechanical 
formulation of this process, the basis 
for much future theoretical activity.
This was all work of no small 
consequence, but the most enduring 
monument to Doty’s scientific pre-
eminence must surely be the work 
that emerged from his laboratory on 
DNA. It began with the discovery by an 
exceptional student, Stuart Rice, that 
whereas solutions of high-molecular-
weight DNA were very viscous, the 
viscosity fell abruptly when the solution 
was heated to a critical temperature. 
Doty discerned in this effect the 
characteristics of a phase transition, 
such as occurs as when a crystal 
melts, and it was henceforth referred 
to as ‘melting’. Light-scattering yielded 
the proof that the molecular weight 
halved on melting, as the Watson–Crick 
model demanded. There followed a 
remarkable series of studies, which 
showed first that the size of the 
molecule, when prepared in such a 
way as to avoid shearing, was far 
greater than had been asserted before. 
Melting temperatures of an enormous 
range of bacterial DNAs displayed 
an essentially linear dependence on 
the base composition, and a similar 
relation obtained for the buoyant 
density, measured by the new caesium 
chloride density-gradient centrifugation 
method. Most striking of all was the 
discovery, aided by luck, but marked 
by acute insight, that the two strands 
of a bacterial DNA would not merely 
dissociate on heating, but could be 
made to recombine by a process 
of slow annealing. (The effect was 
observed when the group went to 
lunch, leaving the denatured bacterial 
DNA in a spectrophotometer at what 
by chance was the optimal annealing 
temperature. It would not have been 
seen in the more complex calf thymus DNA, used in most earlier experiments.) 
The 1960 paper by Doty, Marmur, 
Eigner and Schildkraut, stands as an 
exemplar and a classic.
The result, so spectacular and 
startling at the time, was met with 
obdurate disbelief in many quarters, 
and among the moguls of the field. 
Max Delbrück was the most scornful. 
Doty wagered $20 that the result 
would stand, but it was only many 
years later that Delbrück threw in the 
towel and paid up. (The $40 went to 
Lyndon Johnson’s election campaign.) 
The strand-reassociation experiment 
opened new vistas in biology. Doty 
and his band surged on. They found 
next that hybrid duplexes could be 
formed from the DNAs of different 
bacterial species, betokening the 
existence of common genes. The 
closer the sequence homology, the 
greater the proportion of hybrid 
generated (measured by labeling one 
of the bacteria with a heavy isotope, 
and separating the three components 
after hybridization by buoyant density 
ultracentrifugation). This publication 
in 1961 by Schildkraut, Marmur and 
Doty changed the practice of bacterial 
taxonomy. More, it was a huge step 
towards the eventual emergence of the 
technology that we all take for granted 
today.
Another accomplishment, soon after 
Crick had posited the necessity for 
a messenger in the process of gene 
expression, was the demonstration that 
freshly synthesized cellular RNA would 
hybridise with the genomic DNA. An 
exploration of the properties of RNA 
had indeed been a part of Doty’s plan 
from the outset and had received an 
early impetus from the arrival in the 
laboratory of a nucleic acid chemist, 
Jacques Fresco, who knew how to 
make synthetic polyribonucleotides. 
One of his first observations had been 
that helical structures other than the 
canonical DNA duplex could exist: 
polyriboadenylic acid could be made to 
form a two-stranded helix all by itself. 
But it was the paradoxical properties 
of the natural RNAs that presented 
the most provoking challenge. For 
they were hydrodynamically compact, 
neither random coils therefore, nor 
rods, and they all displayed thermal 
melting transitions — less sharp, to 
be sure, than those of DNA — but 
unaccompanied by any reduction 
in molecular weight. The eventual 
interpretation was remarkably 
prescient. Doty had grasped the relation linking thermal stability and 
breadth of the melting profile to 
duplex length, and so the properties 
of the RNAs could be explained 
in terms of a structure comprising 
short (and probably heterogeneous) 
chain segments with internal 
complementarity which formed hairpin 
loops. These would be interspersed 
with lengths of unstructured single-
strand chain. And so, as we know, it 
proved.
 All this time one of Doty’s first Ph.D. 
students, Helga Boedtker, later his 
second wife, was making collagen her 
own molecule. This dogged pursuit, 
interrupted only briefly by the birth of 
each of their three children, culminated 
in the isolation of the collagen mRNA, 
and finally the analysis and sequencing 
of the gene, which proved to be of a 
then unprecedented length, dominated 
by introns. She and Doty had initially 
shown that the collagen–gelatin 
conversion reflected the melting of the 
three-stranded collagen helix, and its 
dissociation into separate gelatin coils. 
It pleased Doty that his laboratory 
had discovered the conformational 
transitions of one-, two- and three-
stranded helices.
These then were the glory years: the 
decade beginning in the early 1950s 
saw a prodigious ebullition of major 
discoveries, seldom matched in the 
tumultuous progress of biology in the 
20th century. In the years that followed, 
however, Doty’s energies were directed 
elsewhere. His political awareness had 
first revealed itself in a letter to the 
New York Times in 1951, adverting to 
a perceived discrimination, in terms 
of grants awarded, against scientists 
with leftwing leanings. Soon thereafter 
he was blacklisted by NIH — debarred 
from sitting on study sections and 
other committees. In 1954 his name 
headed the list of Fulbright Fellowship 
awards, but the offer was withdrawn on 
instructions from Senator McCarthy’s 
disreputable Committee. Doty thought 
this might have been a consequence of 
his appearance in Paris as pall-bearer 
at the funerals of two great physicists, 
Paul Langevin and Jean Perrin, both 
members of the French Communist 
Party. Doty had always felt, and made 
known, his conviction, that closer 
contacts between American scientists 
ands their Soviet confrères might 
lead to a more productive discourse 
at disarmament negotiations. He was 
elected chairman of the Federation 
of American Scientists, with its 2,000 
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Did you always want to be a biologist? 
Yes, and apparently I was asking 
detailed questions about animals and 
plants when I was four. I suppose 
others were the same way, but I am 
very happy that I did not ‘outgrow’ 
my curiosity! Curiosity about how the 
world works is the ultimate source 
of genuinely new hypotheses, and I 
cannot think of a single major discovery 
in any branch of science that did not 
start out as a curious question rather 
than an attempt to solve an applied 
problem. I much prefer attempting to 
satisfy my unabashed curiosity about 
unexplored areas of biology to working 
in the intellectual suburbs.
Who has influenced you the most? 
I don’t know where my original 
interest in biology and science came 
from because both my parents 
were musicians, but at least they 
encouraged my curiosity. Park rangers 
(this was before they all had to become 
policemen and PR experts) and 
museums helped too. I simply find 
animals and plants fascinating. As an 
undergraduate, Robert C. Stebbins of 
UC Berkeley encouraged my interest 
in accurate and careful natural history 
observations and asking questions 
about what I observed. Perhaps 
the two strongest influences on 
my intellectual development were 
Ernst Mayr and Erle Stanley Gardner 
(creator of the fictional character Perry 
Mason). I loved Mayr’s careful logical 
Q & Aor so members, created with this aim in mind. The result was an invitation 
to the first Pugwash Conference on 
Science and World Affairs in Nova 
Scotia in 1957, and a visit to Moscow 
(the first of 22) the following year. 
This in turn led to his appointment 
to President Eisenhower’s scientific 
advisory committee on nuclear 
arms control, and thence to those of 
Kennedy, Nixon and Carter. Doty made 
firm friends in Russia with the likes 
of Kapitza and Sakharov, and these 
ties developed into an informal, but 
influential ‘Track II diplomacy’ channel.
Such activities left him all too little 
time for the lab. He contrived to 
remain active in the affairs of Harvard: 
he was deeply involved in plans 
to overhaul the education system, 
raised support for the creation of a 
new Department of Biochemistry and 
Molecular Biology, and became its 
first chairman. His eye for talent was 
unerring, and he had always been 
active in the recruiting of new faculty, 
most famously, Jim Watson. The 
new Department — ‘Camelot’ to one 
of its most distinguished members, 
Matthew Meselson — thrived 
bounteously. Doty even continued to 
deliver at least some of the lectures 
in his course on macromolecules, 
although most he left to his students 
and postdocs. I recall one late arrival 
in the lecture-hall, when he disarmed 
the restive audience by announcing 
that he thought it better to come 
late than unprepared. His research 
students were often fractious, unable, 
they said, to understand why saving 
civilization from a nuclear holocaust 
should take precedence over research 
on DNA. Doty had in fact imparted 
momentum to the flywheel, which 
continued for a good while to revolve 
in his absence. There were useful 
contributions to understanding the 
genetic code, to determining the 
direction of transcription, and later 
still there was an incisive study of 
the effects of mismatches in DNA 
sequence. All the same, the lustre 
of the laboratory was fading. Good 
students, postdocs and foreign 
visitors still came, and many lesser 
institutions might have been well 
pleased with the output, but Doty 
could not have been altogether 
content. His devotion to science was 
not extinguished; when one managed 
to secure a precious half-hour with 
him to discuss data he still displayed 
his preternatural quickness of grasp, and in an instant he could have 
leapt ahead of one’s own sluggish 
ruminations.
Yet the allure of national and world 
affairs was too strong to be resisted. 
Henry Kissinger maintained that his 
bruising experiences on the Harvard 
Faculty had equipped him to confront 
hostile world powers with equanimity. 
The desire to exercise their high 
intelligence in a wider sphere has 
always afflicted top academics. There 
can be no doubting Doty’s passion and 
commitment to nuclear disarmament, 
and to better international 
understanding generally, nor of the 
magnitude of his achievements. But 
Helga Doty, who wanted to keep him 
in the lab, was heard to say of her 
husband, ‘Washington is heady wine 
to Paul’. In any event, it was some 
years before he finally decided to shut 
up shop and devote himself entirely 
to the Belfer Center for Science and 
International Affairs. He had founded 
this organization (now subsumed 
within the Kennedy School of 
Government) in 1974 with the support 
of McGeorge Bundy, President of the 
Ford Foundation, previously National 
Security Adviser to two presidents, 
and by no means a natural political 
ally. It was a tribute to Doty’s powers 
of persuasion. Amongst the alumni 
nurtured by Doty are several members 
of the Obama administration.
Doty was a large man. I remember 
him as a genial blond Buddha. With 
his unmistakable well-modulated tenor 
voice, he was an impressive performer 
on the lecture podium, lucid, amusing 
and direct. His writing was a model 
of clarity and precision, all the more 
astonishing in that he should have 
been a confessed dyslexic. He took 
pride in the successes of his students, 
and indeed his record is remarkable: 
among his academic progeny are 
fourteen members of the National 
Academy of Sciences, one indeed a 
President. At a gathering last year to 
mark his 90th birthday he appeared in 
his motorized wheelchair, astonishingly 
unchanged in appearance, his memory 
and intellectual acuity seemingly 
undimmed. He chose the moment of 
his death, in control to the last. Helga 
died in 2004. He leaves a son from his 
first marriage, which ended in divorce, 
and three daughters by Helga.
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